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DETAILED ACTION 



Response to Arguments 

Applicant's arguments with respect to the claims have been considered but are 
moot. Applicant alleges that Grunkin et al. fail to teach or suggest determining and 
combining the parameters required by claim 1 (e.g., micro-structural, macroanatomical, 
and biomechanical) to predict the risk of bone or articular disease. However, as argued 
before, the examiner of record disagrees with applicant's assertions. In column 4 lines 
35-63, the specifications of the Grunkin et al. patent specifically states: 
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Applicant alleges that Jiang et al. fail to teach or suggest determining and 
combining the parameters required by claim 1 (e.g., micro-structural, macroanatomical, 
and biomechanical) to predict the risk of bone or articular disease. However, as argued 
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before, the examiner of record disagrees with applicant's assertions. In the Jiang's 
abstract, in col. 3, lines 38-56 and in fig. 1B, the specifications of the Jiang et al. patent 
teach these steps. 

Based on the above evidence, the method disclosed by Grunkin et al. and Jiang 
et al. teach the steps of determining and combining the parameters required by claim 1 
(e.g., micro-structural, macroanatomical, and biomechanical) to predict the risk of bone 
or articular disease. Therefore, the rejection is maintained. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1, 6-22 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claims 1 and 16 are directed to determining 
parameters from an image. It is unclear as to how this step is done. Therefore, it is also 
unclear as to how these parameters are combined to predict a bone disease. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 1, 6-22 are rejected under 35 U.S.C. 101 as being directed to non- 
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statutory subject matter because these are method or process claims that do not 
transform underlying subject matter (such as an article or materials) to a different state 
or thing, nor are they tied to a particular machine. See Diamond v. Diehr, 450 U.S. 175, 
184 (1981) (quoting Benson, 409 U.S. at 70); Parker v. Flook, 437 U.S. 584, 588 n.9 
(1978) (citing Cochrane v. Deener, 94 U.S. 780, 787-88 (1876)). See also In re Bilski 
(Fed Cir, 2007-1 130, 10/30/2008) where the Fed. Cir. held that method claims must 
pass the "machine-or-transformation test" in order to be eligible for patent protection 
under 35 USC 101. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 6-10, 12-13 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Grunkin et al. (US 5,915,036). 

Grunkin et al. discloses a method for analyzing bone wherein the strength of the 
bone is estimated. Multiple variables, including micro-structural parameters (col. 4, lines 
5-14), macro-anatomical parameters and biomechanical parameters (see claim 33, col. 
10, lines 25-29) of a vertebrate were analyzed and evaluated based on x-ray imaging 
information relating to the trabecular structure to determine the strength of bone and 
thus the likelihood of risk of future fracture (see abstract, col. 1 , lines 3-7, ). Bone 
strength is measured by evaluating the plasticity and maximum load of a bone in a 
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stress-strain diagram (col. 11, lines 18-29, see col. 11, line 40 - col. 12, line 16). An x- 
ray image is taken of the bone structure and this image is used to determine parameters 
of an estimated volumetric structure of the bone such as Bone Mass Density and other 
parameters related to the-strength of the bone (abstract, col. 1, line 27-49, col. 4, lines 
55-67). 

Claims 1,6-13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Jiang et al. (US 5,915,036). 

Jiang discloses a method of predicting bone disease in a subject (see abstract), 
the method comprising the steps of: determining one or more micro-structural 
parameters (see abstract, col. 3, lines 5-20), one or more macroanatomical 
parameters(see abstract, figs. 4A, 7), and one or more biomechanical parameters of a 
joint in said subject (see col. 15, lines 19-31), wherein determining includes extracting 
trabecular micro-structure from an image of said subject (col. 3, lines 5-20); and 
combining the parameters to predict the risk of bone or articular disease, the 
parameters including a micro-structural parameter, a macro-anatomical parameter, and 
a biomechanical parameter (see abstract, col. 3, lines 38-56, see fig. 1B). Jiang et al. 
teach a method for analyzing bone wherein the strength of the bone is estimated. 
Multiple variables, including population data such as age of the patient, were used to 
determine the strength of bone and thus the likelihood of risk of future fracture (abstract, 
col. 6 lines 27-65; col. 17 lines 15-47; col. 20 lines 22-42; col. 7, lines 29-45). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Claim 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grunkin et al. (US 5,915,036) in view of Jiang et al. (US 6,442,287). 

Grunkin et al. discloses a method for estimating the bone quality of a vertebrate 
that obtains bone information data and subjects the data to a statistical analysis and 
provides an output model (see claim 1). Grunkin et al. discloses a specific example of 
the use of his method is to determine volumetric structure of the bone such as Bone 
Mass Density and other parameters related to the-strength of the bone (abstract, col. 1 , 
line 27-49, col. 4, lines 55-67). Although, Grunkin et al. does not explicitly disclose 
comparing the parameters to data derived from a reference database of known disease 
parameters. In the same field of endeavor, Jiang et al. teach a method for analyzing 
bone wherein the strength of the bone is estimated. Multiple variables, including 
population data such as age of the patient, were used to determine the strength of bone 
and thus the likelihood of risk of future fracture (abstract, col. 6 lines 27-65, col. 17 lines 
15-47, col. 20 lines 22-42, col. 7, lines 29-45). It would be obvious to one skilled in the 
art at the time of the invention to modify the method disclosed by Grunkin with the 
above discussed enhancements as taught by Jiang et al. in order to provide more 
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accurate results in estimating bone strength by merging and comparing information on 
bone mass, bone geometry, bone structure and subject age. 

Claims 14-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kumagai (US 6,306,822 B 1) in view of Grunkin. 

Kumagai discloses a method for treating or preventing any condition associated 
with bone loss through administering an agent to the subject. The bone quality 
measurement is first measured on day 0, before treatment begins, then again on day 45 
and day 90. The bone quality is then compared, showing the effectiveness of each of 
the agents on remodeling the bone (fig. 5, col. 13, lines 60-63). Kumagai does not 
disclose the specifics on how they measure the bone density. It would be obvious to 
one skilled in the art at the time of the invention to use any method that is well known in 
the art such as the method that is disclosed in Grunkin, which is explained above. 

Claims 20-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grunkin et al. (US 5,915,036). 

Grunkin et al. discloses a method for analyzing bone wherein the strength of the 
bone is estimated. Multiple variables, including micro-structural parameters (col. 4, lines 
5-14), macro-anatomical parameters and biomechanical parameters (see claim 33, col. 
10, lines 25-29) of a vertebrate were analyzed and evaluated based on x-ray imaging 
information relating to the trabecular structure to determine the strength of bone and 
thus the likelihood of risk of future fracture (see abstract, col. 1 , lines 3-7, ). However, 
Grunkin et al. does not specifically disclose the steps in which the parameters used are 
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selected from the group consisting of total cartilage volume as claimed in claim 20; from 
the group of a volume of bone marrow as claimed in claim 21 and from the group of 
microarchitecture parameters as describe in claim 22. It would have been an obvious 
matter of design choice to one of ordinary skill in the art at the time of the invention to 
modify the method of Grunkin by replacing the trabecular parameters to determine the 
strength of bone and thus the likelihood of risk of future fracture with information 
relating to the cartilage volume parameters, bone marrow volume parameters and 
microarchitecture parameters as describe in claims 20-22, since it has been held that 
the substitution of known equivalent structures is not patentable unless a new and 
unexpected result is produced. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN F. RAMIREZ whose telephone number is 
(571)272-8685. The examiner can normally be reached on (Mon-Fri) 7:00 - 3:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian L. Casler can be reached on (571) 272-4956. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/BRIAN CASLER/ 

Supervisory Patent Examiner, Art 

Unit 3737 

/J. F. RJ 

Examiner, Art Unit 3737 



